Hypoxia: a link between fibrogenesis, angiogenesis, and carcinogenesis in liver disease.
Liver injury causes vascular disorganization and local tissue hypoxia starting early in disease course. In this context, hypoxia acts not only as an aggravating factor of cell damage and inflammation, but also as an inhibitor of liver regeneration, a major stimulus of angiogenesis and fibrogenesis, and a promoter of liver carcinogenesis. Many of the effects of hypoxia are mediated by hypoxia-inducible factor-1alpha (HIF-1alpha), an oxygen-sensitive transcription factor. Compared to cells in the periportal area, intralobular hepatic stellate cells (HSCs) are more responsive to hypoxia and like other pericytes play a key role in angiogenesis through interactions with endothelial cells VIA platelet-derived growth factor (PGDF) and vascular endothelial growth factor (VEGF) signaling, at the leading edge of fibrotic septa. Although required for successful liver repair, angiogenesis in cirrhosis may be inefficient because of the immaturity and permeability of VEGF-induced neo-vessels, and thereby may fail to correct liver hypoxia. The multiple receptor tyrosine kinase inhibitors, acting on VEGF and PDGF receptors, initially designed for cancer treatment, show in addition to therapeutic efficacy in patients with hepatocellular carcinoma, beneficial effects on many aspects of the progression of liver diseases, including, fibrosis, inflammation and portal hypertension.